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Description 

This invention relates to certan dihydropyridines, specifically to certain 1,4-dihydropyridine8 having a 
bade amino-containing group attached to the 2-position, which have utility as anti4schaemle and 

5 antihypertensive agents. 

The compounds of the invention reduce the movement of calcium into the cell and they are thus able to 
delay or prevent the cardiac contracture which is believed to be caused by an accumulation of intracellular 
calcium under ischaemic conditions. B(oessive calcium influx during isehaemia can have a number of 
additional adverse effects which would further comprise the ischaemic myocardium. These Include less 

10 efficient use of oxygen for ATP production, activation of mitochondrial fatty add oxidation and possibly^ 
promotion of cell necrosis. Thus the compounds are useful in the treatment or prevention of a variety of 
cardiac conditions, such as angina pectoris, cardiac arrythmias, heart attacks and cardiac hypertrophy. The 
compounds also have vasodilator activity since they can inhibit calcium Influx in cells of vascular tissue and 
they are thus also useful as antihypertensive agents and for the treatment of coronary vasospasm. 

IS Dihydropyridines already known in the art include those of EP— -A— 0031801, DE— A— 2629892, and 
jp— ^4^5/47e5a The latter application discloses compounds having. In the 2-position, the substituent 
^HaCHsNR^^ where and are each lower alkyf or taken together with the N atom to which they are 
attached represent a heterocycle. 

According to the invention, there are provided novel 1,4-dlhydropyridfne derivatives of the fonmula:— 

20 

H R 

COOR^ 

«) 

CR,-0-Y-NHR^ 

30 

wherein 

Y is — (CHJa— , — {CHa)j-, --CH2CHICH3)— or — CHaCICHa)^-; 

R is selected from (a) a phenyl group optionally suk>stituted by one or two substituents each selected 
3S from nitro, halo, Ci— C4 alkyi, Ct — C4 alkoxy, hydroxy, trifluoromethyl, and cyano, (b) a 1- or 2'naphthyl 
group, and (c) benzofuranyl; benzothienyl; pyridyl optionally monosubstttuted by methyl or cyano; 
quinolyl; benzoxazolyl; benzothiazolyl; fiiryl; pyrimtdinyl; thiazolyl; 2,1,a-benzoxadidzol-4-yl; 2,1,3- 
benzothiadiazoM-yl; or thienyl optionally monosubstituted by halo or — C4 alkyI; 
and R' are each independentiy C|-^4 alkyI or 2*methoxyethyl; and 
40 R* is hydrogen, C,— C4 alkyl, 2'{C,— C4 aikoxyjethyl, cyclopropylmethyl, benzyl, or -^aUCOR* where 
m is 1, 2 or 3 and R^ is hydroxy, 6^ — C4 alkoxy or — NR'R^ where R^ and R^ are each independentiy 
hydrogen or C,-^4 alkyl; and their pharmaceutically acceptable add addition salts. 

The compounds of the formula (I) containing one or more asymmetric centres wiil exist as one or more 
pairs of enantiomers; and such pairs or individual isomers may be separable by physical methods, e.g. by 
45 fractional crystallisation of the free bases or suitable salts or chromatography of the free bases. The 
invention indudes the separated pairs as well es mixtures thereof, as racemic mixtures or as separated d- 
and I- optically-active Isomeric forms. 

The pharmaceutically acceptable add addition salts of the compounds of the formula (I) are those 
formed from acids which form non-toxic acid addition salts containing pharmaceutically acceptable anions, 
so such as the hydrochloride, hydrobromlde, sulphate, phosphate or acid phosphate, acetate, maleate, 
fumarate, lactate, tartrate, citrate and gluconate salts. The preferred salts are maleates. 
"Halo" means fluoro, chloro, bromo or iodo. 
Ca and C4 alkyl and alkoxy groups can be straight or branched chain. 

R' is preferably H, CH3, benzyl, 2-metiioxyetiiyl, — CHaCOOCH,, — CHaCOOCaH», — CHaCONHCH,, or 
55 — CHjCOOH. 

R* is most preferably H or CHs. ■ ' 

R Is preferably 2-chlorophenyl, 2-ftuorophenyl, 2*methoxyphenyl, 3-chlorophenyl, 2-chloro-3- 
hydroxyphenyl, 2-chloro-6-fluorophenyl, unsubstituted phenyl or 2,3-dichlorophenyl, 

R^ Is preferably CH,. R* Is preferably CaH«. Y Is preferably — (CHa)r-^ or — CHaCH(CH,K-. ''m" Is 
60 preferably 1. Most preferably, R is 2-chlorophenyi. Most preferably, Y is — (CHalr*. 

The most preferred compounds have the formula (I) wherein R is 2-chlorophenyl, R^ is CHs, R^ is C^H^ 
R* is H or CH„ and Y is -HCHa)*— . 

The compounds of the formula (1) are primary or secondary amines and in one method they can t>e 
prepared by the removal of the amino-protecting group from the corresponding amino-protected 
55 dihydropyridines^ 
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This general method can be illustrated in more detail as follows:— 



■'"tx 



COOR 



^ H 
(II) 



Rcaoval of protecting group ^ compound (1), 
3 



CH.-C-Y-NR 
2 • 



(Q « an amino-protecting group and, R, R\ R' and Y are as defined for formula [ID; 



OR 




Renoval of protect! 



V^-'-S^ ^ group 



Conpound <I) 



[R, R\ R* and Y are as defined for formula (1)1, 

• One preferred amlno-protecting group is benzyl. It Is typically removed by hydrogenation, using e.g. 
WJPii on charcoal under ecidic conditions iaa suitable organic solvent, e.g. methanol. The acidic conditions 
are preferably obtained by using compound (II) in the form of an organic add addition salt, e.g. as an 
oxalate or acetic salt 

Atypical procedure involving the removal of a benzyl group is as follows. Compound (II) as an oxalate 
salt in methanol is added to a suspension of 10% pre-hydrogenated palladium on charcoal in methanol, 
and the mbcture is then stirred under hydrogen at 3.44 x lO^Pa (50 p.8.i.) for up to about 18 hours, e.g. 
overnight, and at room temperature. If necessary, heating at up to about 60°C can be provided. The product 
can then be isolated and purified by conventional procedures. 

When both Q and R' are benzyl, hydrogenatlon under the above conditions normally only removes one 
of the benzyl groups. Further hydrogenatlon of the resulting monobenzyl product under the above 
conditions with fresh catalyst can then be used to remove the remaining benzyl group. 

Many of the starting materials of the formula (11) in which Q is benzyl are described and claimed in our 
European patent application publication no. 0060674. Typical methods to the N-benzyl starting materials of 
the formula (II) are as follows: — 

(a) The benzyl-protected intermediates (II) can be prepared by the Hanlzsch syntiiesis, as follows:— 

.2 



R OOC 



B 



♦ SCBO ♦ 



COOR 



ca^-o-Y-HR-' 



(111) 



(IV) 



CHJ»h 



R'OOC 



COOR* 

CH,-0-Y-N-R^ 
CH^Ph 



In a typical procedure, the ketoester (IV) and aldehyde are heated under reflux in a suitable organic 
soh^ent, e.g. a Ct— C4 alkanol solvent such as ethanol, for about 15 minutes, and then the aminocrotonate 
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(Hi) IS added. Alternatively the aminocrotonate (111), ketoester (IV) and aldehyde can be heated together in 
the solvent Preferably a small amount of a lower alkanoic acid such as acetic acid Is added to neutralise the 
solution. The resulting solution can then be heated at 6(y*— 130°C, preferably under reflux, until the reaction 
is essentially complete, typically in 24 hours or less. The product of the formula (II) can then be isolated and 

5 purified by conventional procedures. 

The ketoesters (IV) are either known compounds or can be prepared by methods analogous to those of 
the prior art, such as the method illustrated in the Preparations hereinafter, which are essentially the 
method of Troostwijk and Kellogg. J; C. S. Chem. Comm.. 1977. page 932. Similarly the amino-crotonates 
(111) are either known compounds or can be prepared by conventional procedures. Also the aldehydes are 

10 either known or can be prepared by known methods. 

(b) The benzylrcontalning intermediates (II) cen also be prepared by the following process: — 



15 



20 



2S 



c 



B^OOC CH 



C00&' 

CH' 

^ Compound 
(H) 

.3 



(V) ; 2 

The crotonate (VI) fs typically prepared in srtu by reaction of the corresponding acetoacetate (iV):— 



30 (IV) 

3S with ammonium acetate. e.g. by'refluxing in a suitable organic solvent, e.g. a Ct — C4 alkanol such as 
ethanol. for, say. up to an hour. The crotonate (VI) is then reacted with compound (V). typically by heating in 
the soh^ent for up to about 5 hours at 60X — 13(rC, e.g. under reflux. The product (II) can then be isolated 
.and purified by conventional procedures. 

The starting materials (V) are either known compounds or may be prepared by methods analogous to 
40 those of the prior art. see e.g. Can. J. Chem.. 1967. 45. 1001. 

The compounds of the formula (I) in which R' is H can be prepared from the corresponding 
phthallmido derivatives according to corwentional procedures, e.g.: 

45 * ^^^^^v'^'^^s^ 

(a) a primary amine 

^ ^ ^CH20YNH2 

o*" (b) hydrazine hydrate 

or (c) an alkali metal hydroxide 

followed by HCI or HgSO^ . 

The preferred amine Is methylamine. The preferred alkali metal hydroxide is potassium hydroxide. 
• The reaction using methylamine is typically carried out in ethanol at room temperature, with heating if 
necessary. The reaction using hydrazine hydrate is typically carried out in ethanol at the reflux temperature 
65 or below. The reaction using potassium hydroxide is typically carried out at room temperature (although 
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vyrith heating if necessary) in tetrahydrofuran» following by the addition of the acid and heating at the reflux 
temperature or below. In all cases the product can be isolated conventionally. 

The phthalimldo starting materials can again be obtained conventionally, e.g.:— 



to 



f5 



(a) 




M-r-^H ♦ CICH^COCH^COOR* 



0 

0 




NaA 



j|^ ^-Y-O-CHjCOCH^COOR^. 



20 



25 



30 



38 



(b) 



R^OOC 



CH 
II 



ftCHO 



V 



H R 
R^OOC ,^^^><L^COOH^ 



,COOR* 



ch: 





40 



45 



50 



This is again the Haritzsch reaction. 

Connpounds of the formula (I) in which R* is H can also be purified to very high levels by reacting them 
with phthalic anhydride to form the phthalimido denvatlves which can then be converted back to the 
compounds in which is H by the methods previously described. 

To prepare compounds in which is C,— alM* — COOCHaCa, can be used as the amino-protecting 
group. This can be removed in a conventional manner using zinc and either formic or acetic add. The 
protected starting materials necessary for this process can be prepared as follows: — 

^CH2-0-Y-N(C^--C4alkyl)2 CI.COOCHgCCta^ ^CH2--0-Y-y--(Ci--C^alicyl) 

CCXXSHgCCIg 



55 



60 



*CH2-0-Y-N-(Ci-C4) alkyl) CI , C00CH2CCl3^^ CH2-O-YHNi-(Ci-^4 alky I) 
benzyl COOCHgCCIg 



Typically the reaction with 2 A2-trichloroethyl chloroformate is carried by heating the reactants at up to 
reflux temperature in e.g. toluene. Many of the dialkylamino and N-alkyl-N-benzylamino starting materials 
needed to prepared these N-protected intermediates are described and claimed in our corresponding 
ss European patent application publication no. 0060874, and others can be prepared analogously. . 
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The compounds of the formula (1) where R' = H can also be obtained from the corresponding azido 
compounds, the azido group being convertable to — NH, by reduction, ag. with triphenylphosphine, or zinc 
and hydrochloric acid, or under conventional conditions. 



5 



10 




In a typical procedure using zinc dust, the reaction is carried out In methanol/aqueous hydrochloric 
acid Heating Is possible but is not generally necessary. Similariy hydrogenation can be carried out In e.g. 
methanol or ethanol in the presence of a catalyst such as Pd/CaCOa at room temperature. 
95 Again the azido starting materials can be prepared by the Hantzsch synthesis under conditions similar 
to those previously described:^ 



20 



25 



30 




3S The azido-containing acetoacetates can also be obtained by conventional procedures: — 

COOR^ 

2 Na.H ^ 
HO--Y-N3 + Cl.CHgCOCHgCOOR ^ CH^ 

40 C 

<y CH2-0-Y-N3. 

Similariy the azido starting materials can also be prepared analogously to route (b) above for preparing 
45 the N-tenzyl starting materials. 

Some of the compounds of the invention can be prepared from other compounds of the Invention by 
conventional techniques, e.g.: — 
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The ability of the compounds to inhibit the movement of calcium into the cell is shown by their 
effectiveness in reducing the response of isolated heart tissue to an increase In calcium ion concentration in 
vitro. The test is performed by mounting spirally cut strips of rat aorta with one end fixed and the other 
attached to a force transducer. The tissue is immersed in a bath of physiological saline solution containing 

5 potassium ions at a concentration of 45 millimolar and no calcium. Calcium chloride is added to the bath 
with a pipette to give a final calcium ion concentration of 2 millimolar. The change In tension caused by the 
resulting contraction of the tissue is noted. The bath is drained and replaced with.fcesb saline solution and, 
after 45 minutes, the test is repeated with the particular compound under test present in the saline solution. 
The concentration of compound required to reduce the response by 50% is recorded. 

to The antihypertensive activity of the compounds Is also evaluated after oral administration by 
measuring the fall in blood pressure in spontaneously hypertensive rats or renalty hypertensive dogs. 

For administration to man In the curative or prophylatic treatment of cardiac conditions and 
hypertension, oral dosages of the compounds will be in the range of from 2-— 50 mg daily for an average 
adult patient (70 kg). Thus for a typical adult patient, individual tablets or capsules are likely to contain from 

16 1 to 10 mg of active compound, in a suitable pharmaceutically acceptable vehicle or carrier. Dosages for 
intravenous administration would be within the range 1 to 10 mg per single dose as required. 

In a further aspect the invention provides a pharmaceutical composition comprising a compound of 
the formula (I), or a pharmaceutically acceptable add addition salt thereof, together with a 
pharmaceutically acceptable diluent or carrier. 

20 The invention also provides a compound of the formula (I), or a pharmaceutically acceptable acid 
addition salt thereof, for use in treating ischaemic heart disease, especially angina, or hypertension, in a 
human being. 

The following Examples illustrate the invention: all temperatures are In X:— 

25 Example 1 

Preparation of4-(2-chlorophenyt)-2-[2-{methyiamino)ethoxymethyl]-3-ethoxycarbonyl-5-methoxy- 
carbony l-6-methyl-1 ,4-dihydropyridlne« oxalate salt 



30 



35 



so 



'DO 



Cl 




:a^'^-^CH20CH2CH2HCa^ CHj^ "^H-^ "tHjOCHjCHjOTCHj 

A solution of 2 - [2 - (N - benzyl - N - methylamino)ethoxymethyl] - 4 - [2 - chlorophenyl] - 3 - 
40 ethoxycarbonyl - 5 - methoxycarbonyl - 6 - methyl - 1,4 - dihydropyridine, oxalate salt (4.3 g) In 
methanol (220 ml) was added to a suspension of 10% (by weight) palladium on charcoal (0.4 g) pre- 
hydrogenated In methanol (50% ml). Stirring under hydrogen at 3.44 x lO^Pa (50 p.s.I.} and room 
temperature overnight resulted Fn complete removal of the benzyl group. After removal of the catalyst by 
filtration, the methanol was removed by evaporation and the residue crystallised from a Uttie methanol to 
4S give the titie compound (2.4 g), m.p. 211^ 

/^f^QfYsis^^ 

Calculated for C2,H2^N20,.C2H204: a 53^; H, 5.70; N, 5.46; 
Found: C, 53.99; H, 5.76; N, 5.60. 



The free base had a m.p. of 88—90" (from ether). 



Examples 2— 10 

. The following compounds were prepared similarly to the method described in Example 1 and were 
55 characterised In the form indicated, starting from the appropriate N-substltuted dihydropyridine oxalate 
and HJ?6. It should be noted that hydrogenatton of the N,N-dibenzyl starting material in Example 8 
produced the monobenzyl product which was in turn used as the starting material In Example 9. 



60 



65 




OCXZH^CH^ 



CH^OCHjCHjNHR^ 
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Example 
No. 


' R 




Form 
Characterised 


m.p. 


Analysis % 
(Theoretical In brackets) 
C H N 


2 


— Ph 


-CH, 


free base 


79—80 


65.14 
(64.93 


7.33 
7.26 


7.09 
7.21) 


3 


pi. 


— CHs 


oxalate 


205—7 


55^5 

fee esA 


5.84 

9JS4 


5.60 


4 






free base 


103-5 


63.87 
(63.14 


7.60 
7.23 


6.56 
a70) 


5 


Q" 


— CH3 


oxalate 


204—5 


54.14 
(53.85 


5.71 
5.70 


5.57 
5.46) 


6 




.-<:h3 


oxalate 


203-4 


52.14 


5.68 


5.29 
9.301 


7 . 






oxalate 


197—9 


52.03 
(52.03 


5.41 

5.30 


5.06 
5.30) 


8 




— CHaPh 


oxalate 


185 


59.18 
(59.13 


5.75 
5.65 


4.86 
4.76) 






















— H 


maleate 


169 


54.83 
(54.91 


5.55 
5.57 


5.34 
5.34) 


10 




— CHaCHaOCH, 


oxalate 


105—7 


53.57 
(53.91 


&10 
5.97 


4.91 
5.03) 
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to 



15 



20 



25 



30 



35 



40 



Example 11 

Preparation of2-((2*amlnoethoxy)methyl]-4^2K;hlorophenyi)-3-ethoxycarbonyl-&-methoxy(»rb^ 
methM,4-dlhydropyridine maleate 




C0aCHjCH3 
CHjOCHjCa^HH^. 

2-AzId08thanol (3 g) was converted to ethyl 4-{2'azidoethoxy)acetoacetate sfmnarly to the method 
described in Preparation 3 hereinafter using ethyl 4-chloroacetoacetate, and the crude ketoester (not 
characterised) was used in the Hantzsch reaction using the method described in Preparation 9, i.e. by 
reacting it with methyl 3'^minocrotonate and 2*chlorobenzaldehyde. The crude Hantzsch product (not 
characterised) dissolved in methanol (250ml) and 3N hydrochloric acid (200 ml) was stirred on a water bath 
at room temperature while zinc dust (15 g) was added portionwise over 10 minutes. After stirring a further 
10 minutes the solution was decanted from excess zinc, the methanol evaporated and the aqueous acid 
residue washed with toluene (100 m\h basified with concentrated ammonia and extracted with methylene 
chloride (2 x 100 ml). The extracts were dried (N82CO3), filtered and evaporated to dryness. The residue In 
toluene was chromatographed on a medium pressure column of silica (T.LC. grade, Merck "Kleselgel" 
(Trade Marie] 60H, 7 g) eluting initially with toluene, changing gradually to methylene diloride and then to 
methylene diloride plus 3% methanol. Appropriate fractfons were combined and converted to the maleate 
salt in ethyl acetate. Recrystallisation from acetone and ethyl acetate (1:1) gave the title compound 
(maleate salt) (190 mg, 1 % yield from 2-azido ethanol) as a white solid, m.p. 169*, identical by Ll.e. with the 
product obtained in Example 9. 

Example 12 

Preparation of 2-(2-aminoethoxy)methyiI-4-(2-chlorophenyl)-3-ethoxycarbonyl-5-methoxycarbonyl-6- . 
methyl-1 ,4-di hydropyridine maleate 

Cl^ 



CB 



•2"2"3 




CHjOCH^CHjNHj. 



45 



SO 



55 



A suspension of 2^2-^doethoxy)methyi-4-(2-«hlorophenyi)-3-ethoxycarbonyl-5HTiethoxycarb^ 
methyt-1 Adihydropyridine (103 g) in ethanol (2^ I) was stirred for 16 hours at room temperature under an 
atmosphere of hydrogen in the presence of 5% palladium on caldum carbonate (40 g). The reaction 
mbcture was filtered and evaporated and the residue treated with a solution of maleic add (22 g) in ethanol 
(100 ml). The reaction mbcture was stinred at room temperature for two hours and then the resulting solid 
collected, washed with ethanol, and dried to give the title compoundJIOO g), m.p. 169— 170.S*. 

Anafysfs%>^ 

Found: C, 54.82; H, 5.62; N, 5.46 ' 

CaoH28ClN208.C4H404 requires: C, 54^91; H, 5.57; N, 5.34. 
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Examples 13 — IS 

The following compounds were prepared slmllariy to Example 12 from the approprite azide and 

Ha/Pd:— 



CB2OCB2CHJHB2 



to 



75 



20 



2S 



30 



Example 
No. 



13 



14 



16 






Form 
characterised 



i fumarate 
J hydrate 



fumarata 
\ hydrate 



fumarate 



rc) 



17V 
173 



158— 
168 



152 



Analysis % 
(Theoretical In brackets) 
C H N 



51.7 
(51.8 



5.3 
5.3 



5.5 
5.5) 



57.6 
(57.7 



6J2 
63 



5^ 
5.6) 



56.95 
(56.68 



&02 
5.75 



5.83 
5^) 



$8 



40 



Example 16 

Methyl N-{2-{t4-(2^ichlorophenyl)-3-ethoxycarbonyl-5-methoxycarbcnyl-6-methyl-1 Adihydropyrid-2- 
yl]metfioxy)ethyl)aminoacetate 



50 




GO 



65 



CHjOCHjCHjNHCHjCCXXBj 



A solution of methyl bromoacetate (1 .53 g) in acetonhrile (20 ml) was added dropwise over 30 minutes 
to a stirred, refluxing mixture of 2-[(2-aminoethoxy)methy{l-4-(2,3-dichlorophenyl)-3-ethoxycarbonyl-5- 
methoxycarbonyl-6-methyM,4-dihydropyridine (5.01 g) and potassium carbonate (2.76 g) in acetonitrile 
(60 ml). The mixture was then heated under reflux for 3 hours, filtered, and evaporated. The residue was 
parthioned between ethyl acetate and water and the organic layer washed with water, dried (NaaSOJ, and 
evaporated. The residue wes chromatographed on silica (t.l.c. grade Merck Kieselgel 60H, (Trade Mark] 
40g) eluting with dichloromethane plus 0—3% methanol. Appropriate fractions were combined and 
evaporated to give the title copound (2.10 g), m.p. 9&— 98*. 



Analysis 
Found: 

CajHaaClaNaOr requires: 



C, 53.25; H, 5.49; N, 5.48; 
c; 53.60; H, 5.48; N, 5.44. 
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Examples 17 and 18 

The following compounds were prepared by the method described Example 16 using appropriate 
starting materials. 



10 




20 



25 



30 



Example 
No. 




m.p. 


Analysis % or n.m.r. 
fThsoretical in brackets) 
C H N 


17 


--CHaCOaCHaCHa 


7&--80 


58^6 6.30 5.6S 
(58.24 &31 5.66) 


18 


— CHaCOaCH, 


oil 


/7./n*r. (CDDa). T values: 
7.72 (IK broads); 
a9S-7.51 (4H, m); 
5.43 (IKs); 
4.78 (2H, s); 
4.10 (2H, q); 
3.78 {3H, s); 
3.63 (3a s); 
3.3—3.7 (6H, m); 
2.38 (3H, s); 
1.20 )3K t); 



35 



Example 19 

2-(2-{[4^2-(:hlorophenyl)-3-ethoxyc»rbonyl-5-methoxycarbonyt-6-methyM,4^ 
methoxy}ethylamino}acetamlde 



40 



45 



SO 



55 



CH3I 



ooc 



CB. 




MB3 



jOCH^CBjNBCHjCOOCjBj 




CBjCXajCBjNHCa^CCNHj 



60 Ethyl N - (2 - {14 - (2 - chlorophenyl) - 3 - ethoxycarbonyl - 5 - methoxycarbonyl - 6 - methyl - 
1,4 - dihydropyrid - 2 - yllmethoxy}Bthyl)amlnoacetate {2.50 g) In a mixture of ethanol (40 ml) and 0.880 
aqueous ammonia (30 ml) was stirred at room temperature for four days and then evaporated. The residue 
was partitioned between ethyl acetate and water and the organic layer washed with water, dried (MgS04}, 
and evaporated. The residue was chromatographed on silica (tlx. grade Merck Kleselgel 60H, [Trade Mark! 

55 30 g] eluting with dlchloromethane plus 0--5% methanol. Appropriate fracUons were combined and 
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evaporated. The residue was triturated with ethyl acetate and the resulting solid collected, washed with 
ethyl acetate, and dried to give the title compound (1.23 g), m.p. 126—129*. 

Analysis 

5 Found: C, 56.78; H, 6.08; N, 8.68; 

CaaHaaCINjOe requires: C, 56,71; H, 6.06; N, 9.02. 

Example 20 

The following compound was prepared by the method described in Example 19 using the same 
10 dihydropyridine and methylamine. 







g 






15 






COOCjHg 










3 


20 








B 


25 


Example 
No. 




m.p. 

(rc) 


Analysis % or n.m.r. 
(Theoretical in brackets) 
C H N 


20 


— OljCONHCH, 


124 


57.80 6.55 8.73 
(57.56 6.30 8.76) 



30 Example 21 

l^2<^[4-(2-Chlorophenyl}-3-ethoxycarbonyt-5-methoxycarbonyl-6Hrnethyl-1A<fihydropyrid-2 
methoxy}ethyl)aminoac8tic acid hemihydrate 



35 



40 




aq« Naoa 



CB^OCB^CH^NBCB^COOCB^ 



45 



CB^OOC 




CB^OCB^Ca^NBCH^COCm 



55 A solution of methyl N - (2 - {[4 - (2 - chlorophenyl) - 3 - ethoxycarbonyl • 6 - methoxycarbonyl - 
6 - methyl - 1^ - dihydropyrid - 2 - yl]methoxy}ethyl)aminoacetate (2«40 g) In dioxane (80 ml) was 
treated with 1M aqueous sodium hydroxide solution (10 ml) and the mixture stirred at room temperature 
for 2 hours and then evaporated. The residue was purified by ion exchange chromatography (Blo-Rad AG 
50W— X8, (Trade MarkL 200—400 mesh, cation form, 40 g) eluting with dioxane initially followed by 2% 

60 pyridine In water. Appropriate fractions were combined and evaporated to gh^e the title compound as a 
hemihydrate (0.56 g), m.p. 140 — 150°C (decomp.). 

Analysis 

Found: C, 55.52; H, 5.95; N, 5.92; 

55 C2aH2TCIN207.iHaO requires: C, 55.52; H, 533; N, 5.B9. 
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Example 22 

Preparation of 2-((2-aminoethoxy)mothylJ-4-{2-chloroph8nyl>-3-ethoxy(arbon^^^ 
methyl»1«4^ihydrQpyHdin6 maleate 

5 



15 




Bthanolic fflethylaalne» 

20 

or hydrazine hydrate, 

or KOH followed by HC1« 

25 



30 

^COOH 

Method A (using ethanoltc methylamme 

35 4 - (2 - Chlorophenyl) - 3 - ethoxycarbonyl - 5 - methoxycarbonyl - 6 - methyl - 2 - (2 - 
phth8limIdoethoxy)methyl - 1^ - dihydropyridine (80 g) was stirred In 33% ethanoHc methytamine 
solution (1067 ml) at room temperature for three hours. The soh^nt was then evaporated and the rtoidue 
was slurried in industrial methylated spirits (300 ml) then filtered. To the filtrate was added maleic add 
(17.4 g) and after stirring a precipitate was produced. This was collected by filtration and was washed with 

4o industrial methylated spirits. The solid was crystallised from industrial spirits (430 ml) and dried at 55*" to 
give the title compound (38.4 g) as a white solid confirmed spectroscopically to be Identical with the 
products of Examples 9 and 12. 



4S Method B (using hydrazine hydrate) 

4 - (2 - Chlorophenyl) - 3 - ethoxycarbonyl - 6 - methoxycarbonyl - 6 * methyl • 2 * (2 - 
phthaltmidoethoxy)methyl - 1«4 - dihydropyridine <383 g) was stirred In reflwdng ethanol containing 
hydrazine hydrate (106.7 g). After two hours, the reaction mixtune was cooled and filtered. The filtrate was 
evaporated and ^e residue was dissolved in methylene chloride (20(N) ml) and the solution vras washed 

50 with water (2000 ml). The organic solution was evaporated and the residual oil was dissolved in industrial 
methylated spirit (1120 ml). To this solution was added maleic acid (82.5 g) and the resulting precipitate 
was collected, washed with industrial methylated spirit and dried at 55^ to give the title compound (304 g) 
es a white solid, again confirmed spectroscopically to be the desired product 

55 " ' 

Method C (using KOH followed by HCI). 

4 - (2 - Chlorophenyl) - 3 - ethoxycarbonyl - 5 - methoxycarbonyl - 6 - methyl - 2 - (2 • 
phthalimidoethoxy)m ethyl - 1,4 - dihydropyridine (15 g) was dissolved in a mixture of tetrahydrofuran 
(150 ml) and water (100 ml) containing potassium hydroxide (3.13 g). After stirring at room temperature for 

60 1.5 hours 2N hydrochloric acid (100 ml) was added and the resulting slurry was refluxed for 2.5 hours. The 
solution was extracted twice with methylene chloride (2 x 100 ml) and the combined extracts were dried 
(MgS04) and evaporated to leave an oil which was dissolved in Industrial methylated spirits (57 ml). Maleic 
acid (3.24 g) was added and the resulting precipitate was collected, washed with industrial methylated 
spirits and dried at 55^ to give the titie compound (10.2 g) as an off-white solid, again confirmed 

55 spectroscopically to be the desired product 
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Example 23 

Preparation of 4-{2-Chlo^ophenyl)-2-{2^N<nethylam^no)ethoxymethyl^3-ethoxycarbo^^^ 
cdrbonyl-6-methyU1 Adihydropyridine maleate 



6 




A mixture of 2 - [2 - (N - benzyl - N - methyldmlno)ethoxymethyl] - 4 - 12 - chtorophenyl] - 3 - 
ethoxycarbonyl -5 - methoxycarbonyl -6 -methyl -1,4 - dihydropyridlne (4.8 g) and 2^,2-trichloroethyi 
20 chioroformate (2.7 g) was heated In toluene at reflux for 20 hours. After cooling to room temperature, the 
mbcture was stirred with 1N hydrochloric acid (50 ml) and extracted with ether. The extracts were 
evaporated to leave a crude oil (6.9 g) containing the corresponding 2-(2-(N-2,24-trichlbroethoxycarbonyl- 
N*methylamIno)ethoxym0thyl] derivatives. 

The said oH (3^ g) was dissoKred in dim^ylformamlde (10.5 ml) and formic acid (0.5 g) and at S^anc 
25 (0.7 g) was added. 

The mbcture was aiiowed to warm to room temperature and )(ept for three days at this temperature. 
The reaction mixture was then decanted and poured into water (100 ml) and addrfied to pHI with 
concentrated hydrochloric acid. The aqueous solution was washed with /}*hexane (50 ml) then 0.88 
ammonia solution was added to give a precipitate. This was collected and dried before dissolving in ethyl 
30 acetate. Maleic acid (0.34 g) was added followed by ether. After trituration, the solid was collected and dried 
to give a solid confi rmed by NMR and IR to be (apart from the salt form) identical to the product of Example 
1. 

Example 24 

35 Preparation of 4-(2-chlorophenyl)-2-[2-(N-methylamlno)ethoxymethyi]-3-ethoxycarbonyl-5-methoxy- 
carbonyl-6-methyl-1 Adlhydropyridine maleate 



40 



45 




4 - [2 • Chlorophenyl] - 2 - [2 - (N,N-dimethylamino)ethoxy methyl] - 3 - ethoxycarbonyl - 5 - 
methoxycart>onyl - 6 * methyl * 1,4 - dihydropyridine (147.6 g) and 2^,2-trichtoroethylchloroformate 
(98.7 g) were stirred together in refluxing toluene for 20 hours* The reaction mixture was then cooled to 

55 room temperature and IN hydrochloric add (1147 ml) was added. The mbcture was extracted twice with, 
ether (2x1 147 ml) and the extracts were bulked and evaporated to leave a crude oil (201 .6) containing the 
corresponding 2 - (2 - (N - 2,2,2 - trichloroethoxycartionyl - N -*methylamino)ethoxymethyl] derivative. 

This oil (196 g) was dissoK^d in dimethylformamide (686 ml) and formic acid (35.5 g) and the mbcture 
was cooled to 5*. Zinc (50.5 g) was added in portions over 20 minutes and then the mixture was stirred at 

60 room temperature for 90 hours. The reaction mixture was decanted, added to water (1500 ml), and then 
taken to pHI with concentrated hydrochloric add. The aqueous solution was washed with /}4iexane {900 
ml) and the remaining aqueous phase was adjusted to pHIO with 0.88 ammonia solution. The resulting 
mixture was granulated and the solid vras collected and dried to give the crude product (138 g). This solid 
was dissolved in hot ethyl acetate containing maleic add (37.1 g) and on cooling the title compound was 

55 obtained (823 g) as a white solid confirmed spectroscoptcally to be identical to the product of Example 23. 
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Example 25 

Preparmion of 2-(2-aminoprop-lH)xymethyl)-4^2-chlorophenyl)-3-ethoxycarto 
methyl-1 ,4-dihydropyridIne hemifumarate hemihydrate 



5 



10 



15 



20 




A mi3ctur8 of ethyl 2-(2-azfdoprop-1-oxy)acetoac8tate (13.05 gk 2H:htorobenzaldehyde (a.3 g) and 
methyl 3-aminocrotonate (6^ g) In methanol (80 ml) was heated under reflux for 19 hours, reduced to half- 
volume, and then cooled overnight at -20P* The resulting precipitate was collected, washed with a little 
cold methanol, and dried to give 2 -(2 -azidoprop -1 -oxymethyl) -3 * ethoxycarbonyl -S -methoxy- 
cartx>nyl - 6 - methyl - 1,4 - dihydropyridlne (4.0 g) as a pale yellow solid, m.p» 115", characterised 
spectroscopically. 

A suspension of the above product (4*0 g) In methanol (100 ml) was stirred under one atmosphere of 
hydrogen at room temperature in the presence of palladium on calcium carbonate (1.0 g) for 18 hours. The 
mixture was then filtered through "Solkafloc" (trademark) and evaporated. The residue was dissolved in 
methanol (20 ml), treated wttii a warm solution of fumaric add (1.00 g) in methanol (10 ml), and stored 
overnight at 0". The resulting solid was collected, recrystallised from ethanol, and dried to give the title 
hemifumarate hemihydrate (2.4 g), m.p. 180— 183*. 
Anatysis %r— 

Found: 0,56.46; H,6.63; IM, 5.68; 

Calculated for C2,H„CIN205-JC4H404.iH80: C, 56.38; H,6.17; N, 5.72. 

The following Preparations illustrate the preparation of certain starting materials. All temperatures are 
in*C:— 

45 Preparation 1 

Preparations of Ethyl 4-{2^N4ienzylrN-m6thylamino)ethoxy]acetoac^ate 



3o 



36 



^ CHglMCHgCHgOH + CICHgCOCHgCOgCgHg ih CHgNCHgCHgOCHgCOCHgCOgCgHg • 

CHgPh CHgPh 

Sodium hydride (60% (by weight) in oil, 8 g) was stirred in dry tetrahydrofuran (THR (100 ml) under 
55 nitrogen while 2-(N-benzyl-N-methylamino)ethanol (17 g) was added slowly. The warm mixture was stirred 
for 1 hour, then kept cool on a water bath at room temperature (20^ while a solutien.of ethyl 4-chloroaceto- 
acetate (1 6.5 g) in dry THF (100 ml) was added dropwise over 3.5 hours. The mixture was stirred overnight 
at room temperature under nitrogen, then quenched with a little ethanol and poured onto ice (100 g) and 
concentrated hydrochloric acid (30 ml). The THF was removed by evaporation, and the residue washed 
50 with light petroleum (b.p. 60 — 80°) to remove mineral oil. The residue was basified with solid sodium 
carbonate and extracted with ethyl acetate (200 ml and 100 ml). The combined extracts were dried 
(NaaCO)), filtered and evaporated to give the title compound as an oil (30 g), sufficiently pure for further 
use. 

N.m.r. spectmm in CDCI,, 5 values: 7.27 (5H, s); 4.12 (2H, q); 4.06 (2H, s); 3.4&-^70 (6H, m); 2.61 (2H, 
55 t);2.25(3H,8);1.23(3H,t). 
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The following acetoacetates were prepared similarly to the above, starting from the appropriate N* 
substituted 2-aminoethanol and ethyi 4-chloroacetoacetate, and were used directly without charac* 
terisation: — 

R'NCHaCHaOCHaCOCHaCOaCaHB where « --CHzPh or — CH2CH2OCH,. 
I 

CHaPh 

Preparation 2 

Preparation of 2-[2^N4)enzyl4vlHnethylamino)ethoxymethyll•4^2Hrfllo^o-phenyl)-3^thoxycarbony^ 
methoxycarbonyl*6-methyt-1«4-dihydropyridine, oxalate salt 



Method (a) 



CB^< 



OOC 



COOC.H. 



«3 



X 




T 



2 



CH^OCB^CH^NCaj 



COOC^Hj 



CHjOCHjCHjNCH^ 



ca^Ph 

Ethyl 442-(N-benzyl-N-methylamino)ethoxy]acetoacetate (25 g), 2-chlorobenzaldehyde (11 g), methyl 
3-aminocrotonate (9.1 g) and acetic acid (5 ml) In ethanol (100 ml) were mixed and heated under reflux for 
3^ hours. The cooled reaction mixture was then evaporated to dryness and the residue partitioned 
between 2N hydrochloric acid (200 ml) and methylene chloride (300 ml). The methylene chloride solution 
was washed with saturated sodium carbonate solution (200 ml), dried (MgSOJ, filtered and evaporated to 
dryness. The residue in ether was treated with an excess of oxalic acid dissolved in ether to precipitate the 
crude- product The precipitate was recrystallised from methanol to give the title compound (&5 g) as a 
v^he solid, m.p. 181^ 

Anafysfs>^ 

Calculated for C„H3,aN20,.C2H204: C, 59.75; H.BJBS; N,4.65 



Found: 



a 59.42; K5l85; N,4J39. 



Method Cb) 




CB' 

1 

C 



COCC^H^ 



Title 

Ccnpound 

(as free base) 



CHjOCH^CH^KCHj 
CHjPh 



Ethyl 4{2-(N-benzyl-N-methylamIno)ethoxylacetoac6tate (141 g) and ammonium acetate (37.3 g) In 
$5 ethanol (280 ml) were heated gently under reflux for 20 minutes. The methyl 2*(2-chiorobenzylidine) 
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acetoacetate (115 g) was added and heating under reflux continued for 4 hours. The cooled reaction 
mixture was evaporated to dryness, re-dissolved in toluene (200 ml), and extracted with 2N hydrochlonc 
acid (2 X 150 ml). The thick oily layer in the aqueous phase, and the aqueous phase itself, were extracted 
with methylene chloride (400 ml and 200 mi), .and the combined extracts were washed with excess 

5 saturated sodium carbonate solution and dried (NdaCOJ. The methylene chloride was removed by 
evaporation and the residue in toluene plus 20% petrol was filtered through a medium pressure column of 
silica (T.LC. grade, Merck "Kieselgel" [Trade Marid 60H, 100 g) eluUng with toluene plus 20% petrol (500 
ml) and then toluene (1 litre). The combined eluates were evaporated to dryness to give the crude title 
compound as the free base, an oil (177 g), sufficiendy pure by t.Lc. for use in the subsequent hydrogenatlon 

10 step. 

The following starting materials were also prepared similarly to (b) above, starting from the appropriate 
N-substituted acetoacetates and ammonium acetate, and were used directly without characterisation:— 



IS 



20 



25 




Preparation 3 

5o 2-{2-A2ldoethoxy)methyl-4-(2-chlorophBnyI)-3-ethoxycarbonyl-5-methoxycarbonyl-6-methyl-l,4- 
dihydropyridine 




A solution of 2-aztdoethanol (160 g) in tetrahydrofuran (300 ml) was added over 40 minutes to a 
suspension of sodium hydride (114 g; 80% dispersion in oil) in teuahydrofuran (500 ml). The mixture was. 

55 stirred at room temperature for 1 hour, then cooled in ice water and treated dropwise with a solution of 
ethyl 4-chloroacetoacetate (278 g) in tetrahydrofuran (250 ml) over 2 hours. The mixture was stirred at 
room temperature for 16 hours, diluted with ethanol (150 ml), and the pH adjusted to 6—7 with 4M 
hydrochloric acid. Sufficient water was added to dissolve the solid present and the layers were separated. 
The organic layer was evaporated and the residue diluted with water (600 ml) and evaporated. The residue 

60 was partitioned between ethyl acetate and water and the aqueous layer extracted twice with ethyl acetate. 
The combined ethyl acetate extracts were dried (MgSOJ and evaporated to give ethyl 4-(2-azidoethoxy)- 
acetoacetate as a t>rown oil, which was shown by gJ.c. to be 73% pure. A mixture of this crude product and 
ammonium acetate (92.3 g) in ethanol (600 ml) was heated under reflux for 1 hour, allowed to cool to room 
temperature, and treated with methyl 2-(2-chlorobenzylidene)acetoacetate (286.6 g). The mixture was 

55 heated under reflux for 5.5 hours and then evaporated. The residue was stinred with methanol (1.5 1) for 16 
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hours and the resulting solid collected, washed twice with methanol, dried, and recrystalllsed from 
methanol to give the title compound (78 g), m.|>, 145— 146". 
Anafysis 

Found: 0,55.39; &37; 13.01 

Calculated for C2oHasaN405: 0,55^23; H, 5.33; 12.88. 

Preparations 4 to 6 

The following azides were prepared similarly to Preparation 3 from appropriate starting materials:— 



to 



IS 



N 
S 



CHjOCHjCHjHj 



20 


Preparation 
No. 


R 


m.p, 

rc) 


Analysis % 
(Theoretical in brackets) 
C H N 












25 


4 




141 


50.88 4.78 11.73 
(51.18 4.73 1134) 


30 


5 


Q 


124 


59.64 6.11 13.98 
(59.99 6.04 13.99) 


35 
40 


6 




129— 
130 


n.nt,r, in CDCI3: 6 = 
7.14 {5H, m); 5.28 (IH, s); 
4.80 {2H, s); 4.04 (2H, q); 
X65 (4H, m); 3.62 (3H, s); 
2.35 (3H,s); 1.20 (3H,t). 



Preparation 7 

Preparation of ethyl 4-(2-(phthalimido)ethoxyIacetoacetate 



so 



M-CH^CHjOH 



ClCH^COCH^COOCH^CHj 



NaH 




NCHjCHjOCHgCOCHgCOOCHgCHj 



60 



65 



Sodium hydride (57% [by weight] In oil, 66.1 g) was stirred in dry tetrahydrofuran (500 ml) under 
nitrogen at -10* while N>(2-hydroxyethyl)phthalimide (150 g) was added. To this slurry was added at -10* 
a solution of ethyl 4-chloroecetoacetate (129.3 g). In dry tetrahydrofuran, over 1 hour. The reaction mbcture 
was then allowed to warm to room temperature and stirring was continued for 18 hours. This mixture was 
poured Into IN hydrochloric add (800 ml) and ethyl acetate was added (750 ml). The aqueous layer was 
washed with ethyl acetate (300 ml) and the organic solutions were combined. After washing with water 
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(300 ml), the ethyl acetate was evaporated to give the title compound as a crude oil (243 g), sufficiently pure 
for further use. 

. N.m.r. spectrum In CDCI„ 6 values: 7.80 (4a m); 4.15 (2H, s); 4.10 (2H, q); 3.92 (2H, t); 3.78 (2H, t); 3.49 
{2H,s);1.22(3H,t). 
5 Preparation 8 

Preparation of 4^2-ChlorophenyI)-3-ethoxycarbonyl-5-methoxycart>onyl-6-mothyl-2-(2-phthali 

ethoxy)methyl-1,4-dihydropyridine 

(A.) From 2'l{2'em'moethoxfimethYlH^<hhrophenylh^thoxYcarb^ 
methYh1,4^ihydropyridine 

to 



rs 



20 



2$ 



30 




COgCHgOTj 



CH^OCH^CHgNHj 





CO^CHgCHj 



CHgOCHgCHgM 




2 -{2 -Aminoetho)cy)methyi] -4 -(2 - chlorophenyl) -3 - ethoxycarbonyl -5 - methoxycarbonyl - 
6 * methyl - 1^ - dihydropyridine (2.0 g) and phthallc anhydride (0.73 g) were stirred in refluxing acetic 
acid (20 ml) for 2.5 hours. After cooling, the insoluble material was collected and stirred in methanol (10 
3S ml). RItration gave the title compound (1.0 g) as a white solid, m.p. 146—147*. 

Analysis %: — 

Found: C, 62.18; H, 5.02; N, 5.20 

Calculated for CasHarCINaOy: 0,62.39; H, 5.05; N, 5.20, 



40 



45 



so 



56 



(BJ From ethyl 4-R'^phthalimido)ethoxy]acetoacetate 



CH 



CH 

II 




^CHgOCH^CHgH 





COjCHjCKj 



CHgOCHgCHg, 




Ethyl 4-(2<<phthaliinicio)ethoxy]acetoae8tate (200 g) was dissolved In isopropanol (1000 ml) and to this 
6f was added 2-chlorobenzaldehyd8 (88.1 g) and methyl a^minocrotonate (72.2 g). The mixture was refluxed 
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for 21 hours then the methanol was evaporated to leave an oil which was dissolved in acetic add (1000 ml). 
After granulating ovemight the precipitate was collected, washed with acetic acid then slurried in 
methanol (300 ml). RItration gave the title compound the n.m.r. and ir of which were identical with those of 
the material prepared by part (A) above* 

s 

Preparation 9 

Preparation of 2-(2-Azidoethoxy)methyl-4-(2-chlorophenyl)-3-ethoxycarbonyl-5-methoxycarbonyl-6- 
methyM ,4-dihydropyridlne 



to 



t5 



20 



25 



30 




Ethyl 4-(2-azidoethoxy)acatoacetate (46.4 g), prepared from 2-azidoethanol similarly to the method 
described in Preparation 3, was reacted with methyl 3-amlnocrotonate (24.8 g) and 2-chlorobenzaldehyde 
35 (30.3 g) In methanol (150 ml) at reflux for 18 hours. After cooling to room temperature, the resulting solid 
was collected, washed twice with methanol and dried to give the titie compound (28 g). The product could 
be crystallised from methanol, acetone or ethyl acetate. It was used directiy. 

Preparation 10 

4o Preparation of ethyl 4-(2-azidoprop-1-oxy)acetoacetate 

(a) CH3PH(Br)CH20H + NaNg > CH3CH(N3)CH20H 

^ l> NaH 

(b) CH3CH(N3)CH20H + CICH2C(XH2COOC2H5 ^ CH3CH(N3)CH20CH2COCH2COOC2H5 

li) HCl 

SO 

A mbcture of 2-bromopropan-1 -ol (J. Am. Chem. Soa, 7^1 , 96, [1974]) (19.75 g) and sodium azide (1 0.0 
g) was heated on a steam-bath for four days, allowed to cool to room temperature, and then washed four 
times with ether. The combined ether washings were filtered and evaporated to give 2-azidopropan-lH>l 
(12.3 g) as a pale brown oil which was shown by g.l.c to be 98% pure. 

63 A solution of 2-azidopropan-1-ol (10.1 g) in tetrahydrofuran (100 ml) was added over two minutes to a 
stirred, ice-cooled susperislon of sodium hydride (6.6 g: 80% dispersion in oil) in tetrahydrofuran (50 ml). 
The mixture was stirred for 15 minutes with'ice-cooling and then treated over 20 minutes with a solution of 
ethyl 4-chloroacetoacetate (16.4 g) in tetrahydrofuran (150 ml). The mixture was stirred at room 
temperature for 16 hours and evaporated. The residue was diluted with water, washed twice with ether, 

60 acidified with 2M hydrochloric acid, and extracted three times into ether. The combined ether extracts were 
dried (NaaSOt) and evaporated to gh^e crude ethyl 4*(2-azidoprop-1*oxy)aeetoacetate (20 g), used directly. 

Activity Data 

The molar concentration of the compounds rquired to reduce the response by 50% in the test specified 
66 on pages. 14— 15 is given below (ICgo values) (1M s i gm.mola/iitre). The smaller the concentration the 
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more active the compound, Le., the most active compounds are the products of Examples 1 , 9, 11 , 1 2, 22* 23 
and 24. 



10 



r5 



20 



25 



30 



35 



40 



45 



ICso Values 




Compound 


iCso 


Product of Example 1 


3,2x 10""M 


Product of Example 2 


3.2 X 10"*M 


Product of Example 3 


2x 10"'M 


Product of Example 4 


6^x 10~'M 


Product of Example 5 


4x 10"^M 


Product of Example 6 


2x10"^M 


Product of Example 7 


1.3X10-'M 


Product of Example 8 


5x10-«M 


Product of Example 9 


a2xio-'M 


Product of &(ample 10 


2.5x10-*M 


Product of Example 11 


3.2x10"®M 


Product of Example 1 2 


3.2x10-®M 


Product of Example 13 


B-SxlO^^M 


Product of Example 14 


1.6xlO-^M 


Product of Example 1 5 


1.8x 10"«M 


Product of Example 19 


4x10"^M 


Product of Example 20 


2.2 X 10-« M 


Product of Example 22 


3.2X10-«M 


Product of Example 23 


3.2X10-'M 


Product of Example 24 


3^xnr*M 



Claims for the Contracdns States: BE CH DE FR GB IT U LU NL SE 

so 1. A dihydropyridine of the formula: — 

H R 
R^OOC^<C^ COOR^ 
65 T I 

"* U ^ 

50 or a pharmaceutically acceptable acid addition salt thereof 
wherein 

Y is — (CHa)^, -^CHa)r-, — CHjCHCCHa)— or -CHjCtCH Jr-; 

R is selected from (a) a phenyl group optionally substituted by one or two substituents each selected 
from nitro, halo, Ci'-C4 alM* C,— C4 alkoxy, hydroxy, trifluoromethyl, and cyano, (b) a 1- or 2-naphthyl 
65 group, and (c) benzofuranyl; benzothienyl; pyridyl optionally monosubstituted by methyl or cyano; 
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quinolyl; benzoxazolyl; benzothiazoiyi; furyl; pyrimidinyU thiazolyl; 2.1^ben20xadia20l^yl; 2,13-ben20- 
thiadIazol-4-yl; or thienyl optionally monosubstituted by halo or C^^4 aHcyl; 
and R' are each Independently C,— C4 allcyl or 2-methoxyethyl; and 
R* is hydrogen, Ci— C4 alkyl* 2-(Ci— C4 alkoxy)ethyl, cyclopropylmethyl, benzyl, or —{CHjUCOR* where 
5 m IS 1, 2 or 3 and R^ is hydroxy, Ci— C4 alkoxy or — NRW where R' and R® are each independently 
hydrogen or C,— C4 allcyl« 

2. A compound as claimed In claim 1, wherein R is phenyl, 2-chlorophenyl, 2-fluorophenyl, 2- 
methoxyphenyl. 3-chlorophenyU 2-chloro-3-hydroxyphenyl. 2-chloro-e<-fluorophenyl, or 23- 
dlchlorophenyl. 

to 3. A compound as claimed in either of the preceding datms, wherein Y is — {0^2)2 or — CHjCKKCHa)— . 
4w A compound as claimed in any one of the preceding claims, wherein R* is H, CHj, benzyl, 2- 
methoxyethyi, — CHaCOOCHj, — CHaCOOCaHe, — CHaCONHa, — CHaCONHCHa or — CHjCOOH. 
5. A compound as* claimed in claim 4, wherein R' Is H or CH,. 

a A compound as claimed in claim 1, wherein R Is 2-chlorophenyl, R' is CH3, R* is CaHg, Y is — ^CHa)^— 
f6 and R^ is H or CHa* 

7, A compound as claimed In any one of the preceding claims, which is in the form of a mateate salt 

8, A pharmaceutical composition comprising a compound of the formula (I) or a pharmaceutically 
acceptable acid addition salt thereof together with a pharmaceutically acceptable diluent or carrier. 

9, A compound of the formula (I) or a pharmaceutically acceptable actd addition salt tfiereof as claimed 
20 in any one of claims 1 to 7, for use in treating ischaemic heart disease, especially angina, or hypertension. 

In a human being. 

Clalms^r the Contracting State: AT 
25 1. A process for the preparation of a 1,4-dihydropyridine of the formula: — 



H R 
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3g or a pharmaceutically acceptable acid addition salt thereof 
wherein 

Y is ^CHa)r-. -^CHa)3— , — CHaCH{CHa)— or — CHaC(CH3)r-; 

R IS selected from (a) a phenyl group optionally substituted by one or two substituents each selected 
from nitro, halo, Ct— C4 allcyl, Ci-— C4 alkoxy, hydroxy, trifluoromethyi, and cyano, (b) a 1- or 2-naphthyl 
40 group, and (c) benzofuranyl; benzothlenyl; pyridyi optionally monosubstltuted by methyl or cyano; 
quinolyl; benzoxazolyl; benzothlazolyl; furyl; pyrimldlnyl; thiazolyl; 2,1,3-benzoxadiazol-4-yl; 2,1,3-benzo- 
thiadiazol-4-yl; or thienyt optionally monosubstltuted by halo or Cf— C4 alkyl; 

R* and R* are each independently Ci— C4 alkyl or 2-methoxyethyl; and 

R^ is hydrogen, Ci— C4 alkyl, 2-{Ci— C4 alkoxy)ethyl, cydopropylmethyl, benzyl, or— {CH2)b,C0R* where 
45 m is 1, 2 or 3 end R^ is hydroxy, Ci— C4 alkoxy or — NR^' where and R^ are each independently 
hydrogen or C,— C4 alkyl, characterised by the removal of the amino-protecting group from an ammo- 
protected 1 Adihydropyridlne of the formula: — 




(IA> 



55 

wherein R, R\ R^ and Y are as defined above, and X is, as appropriate, a protected primary or secondary 
amino group, said secondary amino group having the formula — NHR' where R^ is as defined for formula (I) 
except for hydrogen, said process being followed by, optionally, one or more of the following steps:— 

(a) conversion of a compound of the formula (I) in which R^ is H Into a compound of the formula (1) in 
60 which R* Is— <CH2)mC00(Cr— C4 alkyl) where m is 1, 2 or 3 by reaction with a eompound of the formula Hal- 

(CHa)„ COO(Ci— C4 alkyl) where "Har is CI or Br; 

(b) conversion of a compound of the formula (I) in which R* Is — (CH2)m COO(C,— C4 alkyl) where m is 1 , 
2 or 3 Into a compound of the formula (I) in which R* is — {CHa)„ COOH or — (CHa)mCONRW, m, R* and R** 
being as defined for formula (I), by, respectively, hydrolysis or reaction with an amine of the formula 

65 R5R«NH; and 
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(c) conversion of a compound of the fomnula (I) into a phaimacauticaily acceptable acid addition sait by 
reaction with a non-toxic acid. 

2. A process according to claim 1^ wherein X is — NR^ (benzyl) where is as defined for formula (I), 
^NR^(C00CH2CCIa) where is C^-^a aUcyl or a group of the formula:— 




3. A process according to claim 2, wherein X is NR^(benzylK said benzyl group being removed by 
treating compound (lA) with hydrogen. 

4. A process according to daim 3, which is earned out in the presence of a palladium catalyst under 
ts acidic conditions. 

5. A process according to claim 2, wherein X is — NR^iCOOCHaCCIa) and said ^OOCHaCCI, group is 
removed by treatment of the compound (lA) with zinc In formic or acetic acid. 

& A process according to daim 1, wherein X Is a group of the formula: 

2o 




25 

the phthaloyi group being removed by treating compound (lA) with ether (a) a primary amine (b) hydrazine 
hydrate or (c) an alkali metal hydroxide and then with hydrochloric or sulphuric add. 

7. A process according to daim 6, wherein said primary amine Is methylamine, and said alkali metal 
hydroxide Is potassium hydroxide. 
30 8. A process for the preparation of a 1,4-dihydropyridine of the formula:—' 

H R 

J I 



CHj-O-Y-HHR"" 



or a pharmaceuttcally acceptable add addition salt thereof, 
4o wherein 

Y is — (CHjja— , — (CH J„ — CHaCHCCH,)— or -CHaC{CH,)r-; 
R is as defined in daim 1 ; 

R^ and R* are each Independently C,— C4 alkyi or 2-methoxyethyl; and 
R» Is H or — {CHa)mCOR* where m is 1. 2 or 3, and 
45 R* 18 hydroxy, C,— C4 alkoxy or — NR®R* where R* and R* are each independently hydrogen or C,— C4 
alkyI, characterised by redudng an azido compound of the formula: — 



CH -"^^S. 

3 M CH_OYN^ 

H * ^ 

S5 where R, R\ R' and Y are as defined for formula (I) so as to produce a compound of the formula (I) in which 
R is H, said process being followed by, optionally, one or more of the following steps:— 

(a) conversion of a compound of the formula (I) in which R* Is H Into a compound of the formula (I) In 
which R Is -HCH^^^COOCC,— C4 alkyl) where m is 1, 2 or 3 by reaction with a compound of the formula Hal- 
C00{C-C4 alkyl) where "Hal" Is a or Br; 
60 (b) conversion of a compound of the formula (I) in which R' is — (CHa)„ C00{C,^4 alkyl) where m is 1 
2 or 3 into a compound of the formula (I) in which R' is — (CHa)m COOH or — (CH2)„.CONR5r«, m, R« and R^ 
being as defined for formula (I), by, respectively, hydrolysis or reaction with an amine of the formula 
RWNH; and 

(c) conversion of a compound of the formula (I) into a pharmaceutically acceptable add addition salt bv 
S5 reaction with a non-toxic acid. 
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9. A process according to daim 8, wherein the reduction Is carried out with hydrogen, 

10. A process according to claim 9, wherein the hydrogenation is carried out In the presence of a 

^"^1 ^Aprow to daim 8, wherein the reduction Is carried out with zinc and hydrochloric add. 

^Z A process according to any one of claims 1 to 7, characterised in that it is used to prepare 
compounds of the formula (I) in which R is 2-chlorophenyl, is CH,, R* is C^H,, Y Is HCHjja and R* is H or 
CH 

'*13. A process according to any one of claims 8 to 11, characterised In that it is used to prepare 
compounds of the formula (I) in which R is 2-chlorophenyl, R^ Is CH,, R* Is C^H^, Y is — <CHa)ar" and R is H- 

14. A process for preparing a pharmaceutical composition which comprises preparing a compound of 
the formula (I) as defined in claim 1 or a pharmaceutlcally acceptable acid addition salt thereof by a process 
as claimed in any one of the preceding claims, followed by mixing the thus-produced product with a 
pharmaceuticaliy acceptable diluert or carrier. ^ * u 

15. A process for preparing a pharmaceutical composition, which comprises mixing a compound of the 
f 5 formula (I) as defined in claim 1 or a pharmaceutically acceptable acid addition salt thereof, with a pharma- 

ceutically acceptable diluent or carrier. 
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PatentansprQche fQr die Vertragsstaaten: BE CH DE FR 6B IT U LU NL SE 

1. Dihydropyridtn der Formel: 



H R 

•^oocL^x^^^Cx ^^^^ 

(I> 



CB^ ^ N ^ ^ CH.,-0-Y-NHR 



H 



Oder ein pharmaze tisch verwendbares Saureadditionssalz davon 
worin 

Y — (CHa)*-, — (CHa)^- . — CHaCHtCHay- Oder -CHjCCCHa)*- bedeutet; 
38 R ausgewahit ist aus (a) einer Phenylgruppe gegebenenfalls substituiert durch einen oder zwei 
Substituenten, je ausgewShK aus Nltro, Halo, Ct-C^-Allcyl, C,--C4-Alkoxy, Hydroxy, Trifluormethyl und 
Cyano, (b) elner 1- oder 2-Naphthylgruppe und (c) Senzofuranyl; Benzothienyl; Pyridyl gegebenenfalls 
monosubstituieit mit Methyl oder Cyano; Chinolyl; Benzoxazolyl; Benzothlazolyl; Furyl; Pyrimidlnyl; 
Thiazolyl; il^BenzoxadiazoM-yl; 2,l,3-Benzothiadiazol-4-yl; oder Thienyl gegebenenfalls mono- 
40 substituiert mit Halo oder Ci— Ca-Allcyl; 

R^ und R* je unabhSnglg Cr"C4-Allcyl oder 2-Methoxyathyl bedeuten; und 

R» Wasserstoff, C,— C4-Allcyl, 2-(Cr-C4-Alkoxy)ithyI, Cyclopropylmethyl, Benzyl oder -^CH2)mC0R• 
bedeutet, worin m 1, 2 oder 3 und R* Hydroxy, Ct-C«-Alicoxy oder — NR»R» bedeutet, worin R"* und R« je 
unabhSngig Wasserstoff oder C,— C4-^kyl bedeuten. 
45 2. Verbindung nach Anspruch 1, worin R Phenyl, 2*Chlorphenyt, 2-Ruorphenyl 2*Metho)cyphenyl, 3- 
Chlorphenyl, 2-Chlor-3-hydroxyphenyl, 2-Chlor-6-fluorphenyl oder 2,3-Dlchlorphenyl 1st. 

3. Verbindung nach einem der vorhergehenden AnsprQche, worin Y — (CHa)^- oder — CHaCHieH J— 

^ 4w Verbindung nach einem der vorhergehenden AnsprOche, worin R' H, CHj, Benzyl, 2-Methoxyathyi, 
50 -CH2COOCH3, --CHaCOOCaHe, -CHaCONHa, -CHaCONHCHa oder -CHaCOOH Ist 

5. Verbindung nach Anspruch 4, worin R* H oder CH3 Ist • . 

e. Verbindung nach Anspruch 1, worin R 2-Chlorphenyl, R' CH3, R* CaH,, Y — {CHaja— und R' H oder 
CH,sind. 

7. Verbindung nach einem der vorhergehenden Anspruche In Fonm des Maleatsalzes* 
85 8. Pharmazeutisches Praparat enthaltend eine Verbindung der Formel (I) oder ein phamiazeutisch 
verwendbares Saureadditionssalz davon mit einem phamnazeutisch venftfendbaren VerdOnnungsmittel 
oderTrigermaterial. . , . , ^ . 

9. Vert>indung der Formel (I) oder ein pharmazeutlsch verwendbares Saureadditionssalz davon nach 
irgendeinem der Anspruche 1 bis 7 zur Verwendung bei der Behandlung ischSmischer Herzkrankheit, 
60 insbesondere Angina oder Hypertonle, beim IMenschen. 
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PatentansprOche f Qr den Veitragsstaat: AT 

1. Verfahren zur Herstellung eines 1,4-Dihydropyridin8 der Formdl 



B R 




Oder eInes pharmazeutisch verwendbaren SSureadditionssalzes davon 
worin 

Y -^CHJa-, — (CHj)^-, — CHaCHCCHaK- Oder — CH2C(CH3):^ bedeutet; 

R ausgewdhit tst bus (a) einer Phenylgruppe gegebenenfalls substftuiert durch einen oder zwei 
Substituenten, je ausgewahit aus Nitro, Halo, Ci--C4-Allcyl« Ci— C^-Altoxy, Hydroxy, Trifluormethyl und 
Cyano, (b) einer 1* oder 2-Naphthylgruppe und (c) Benzo^ranyl; Benzothienyl; PyHdyl gegebenenfetis 
monosubstituiert mit Methyl oder Cyano; Chlnolyl; Benzoxazolyl; Benzothiazolyl; Furyl; Pyrimidinyl; 
Thiazolyl; 2,1^Benzoxadlazol-4-yl; 2,1>Benzothiadlazol-4*yl; oder Thienyl gegebenenfalls mono- 
substituiert mit Halo oder C^— C^-Alkyl; 

und je unabhangig Ci— Ca-Alkyl oder 2*Methoxyathyl bedeuten; und 

R* Wasserstoff, C— CMIkyI, 2-(Ci— CrAlkoxyjSthyl, Cydopropylmethyl, Benzyl oder HCH2)„C0R* 
bedeutet, worin m 1, 2 oder 3 und R* Hydroxy, Ci— C4-AIIcoxy oder — NR*R® bedeutet worin R* und R® je 
unabhangig Wasserstoff oder C^— C4-Allcyt bedeuten, gekennzelchnet durch die Entfemung der 
Aminoschutzgruppe von einem Amino-geschutzten 1,4-Dihydropyridin der Formel: 




(lA) 



worin R, R\ R^ und Y die obige Bedeutung haben und X eine passende geschOtzte primare oder sekunddre 
Ammogruppe ist, wobei diese sekundare Aminogruppe die Formei --NHF^ aufeist, worin R^ die fur Formel 
(I) ahgegebene Bedeutung mit Ausnahme von Wasserstoff hat, wobei dieses Verfahren gegebenenfalls von 
eInem oder mehreren der folgenden Stufen gefolgt wird: 

(a) Umwandlung einer Verbindung der Formel (I), In der R' H ist, in eine Verbfndung der Formel (I), in 
der R« -^CH3)„COO(C--C4-Alkyi) 1st, worin m 1, 2 oder 3 ist, durch Reaktion mit einer Verbindung der 
Formel Hal-(CHa)„COOIC— C^AIkyl), worin "Hal" O oder Br ist; 

(b) Umwandlung einer Verbindung der Formel (I), in der R*--(CH2)„COO(CV-C4-Alkyl) ist, worin m 1, 2 
Oder 3 ist. in eine Verbindung der Formel (I), In der R^ — (CHJ^COOH oder — (CHaj^CONR^R* ist, worin m, 
R* und R^ die fQr Formel (I) angegebene Bedeutung haben, durch Hydrolyse bzw. Reaktfon mit einem Amin 
Oder Formel R*R*NH; und 

(c) Umwandlung einer Verbindung der Formel (I) in etn pharmazeutisch verwendbares Saureadditions- 
salz durch Reaktion mit einer nichttoxischen Saure. 

2. Verfahren nach Anspruch 1, worin X — NR^(benzyl), wobei R^ die fur Formel (I) angegebene 
Bedeutung hat, oder — NR'lCOOCHaCCIs), wobei R' Cf— C4-Alkyl ist oder eine Gruppe der Formei 

bedeutet 

3. Verfehren nach Anspruch 2, worin X-^R'(benzyl) ist wobei diese Benzylgruppe durich Behandein 
der Verbindung der Formel (lA) mit Wasserstoff entfemt wird. 

4. Verfahren nach Anspruch 3, welches in Anwesenheit eines Palladtumkatalysators unter sauren 
Bedingungen durehgefOhrt wird. 

5. Verfahren nach Anspruch 2. worin — NR^lCOOCHaCCIa) ist und diese — COOCHsCQs-Gruppe durch 
Behandlung der Verbindung der Formel (lA) mit Zink in Ameisen- oder Essigsaure entfemt wird. 
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e. Verfahren nach Anspruch 1, worin X eine Gruppe der Formel 



0 



5 




1st, wobel die Phthaloylgruppe durch Behandlung von Verbindung (lA) mit entweder (a) emem prim§ren 
fo Amin, (b) Hydrazinhydrat Oder (c) einem Alkalimetanhydroxyd und dann mrt Chlorwasser$toff oder 
Schwefelsdure entfemt wird. 

7. Verfahren nach Anspruch 6, worin dieses primare Amin Methylamin ist und dieses Alkatimetalk- 
hydroxyd Kallumhydroxyd ist 

a Verfahren zur Herstellung eines 1,4-DIhydropyridins der Fonnel: 



20 




Oder einem pharmazeutisch verwendbaren Sdureaddltionssaiz davon, 
2S worin 

Y— (CHat^,— (CHaJr-, -CHaCH(CHa)— oder -CHaC(CH Jr- ist; 
R die in Anspruch 1 angegebene Bedeutung hat; 

und R' je unabhangig C^— C4-Alkyi oder 2-Methoxyathyl sind; und 
R* H Oder — (CHaLCOR* ist, wobei m 1, 2 oder 3 ist und 
30 R* Hydroxy, C,— C4-Alko)cy oder — NR^R® ist wobei R' und R* ]e unabhingig Wasserstoff Oder Ci— C4- 
AlkyI sind, charakterisiert durch Reduktfon einer Azidoverbindung der Fonnel: 



35 




worin R, R^ R* und Y die fOr Formel (I) angegebene Bedeutung haben, unter Bildung eIner Verbindung der 
Formel (I), in der R* Wasserstoff 1st, wobel dieses Verfahren gegebenfalls von eIner Oder mehreren der 
fblgenden Stufen gefolgt wird: 

(a) Umwandlung einer Verbindung der Formel (I), In der R* H 1st, In eine Verbindung der Formel (1), in 
45 der R* — <CHa)„COO<Ci— C4-Allcyl) 1st* worin m 1, 2 oder 3 ist durch Reaktion mrt einer Verbindung der 

Formel HaHCH2)„.C00(C,— C4-Alkyl). worin '*Hal" CI oder Br ist; 

(b) Umwandlung einer Verbindung der Formel (I), in der R* — <CH2)„,C00(C,— C4-Allcyl) 1st worin m 1, 2 
Oder 3 1st in eine Vert>lndung der Fonnel (I), worin R» — {CHa)mCOOH oder — {CHa)«CONRW 1st wobei m, 
R^ und R^ die fQr Formel (1) angegebene Bedeutung haben, durch Hydrolyse bzw. Reaktion mit einem Amin 

50 der Formel R*R*; und 

(c) Umwandlung einer Verbindung der Formel (I) in ein phannazeutisch venwendbares Siureaddltions- 
salz durch Reaktion mrt einer nichttoxischen Saure. 

9. Verfahren nach Anspruch 8, worin die Reduktipn mrt Wasserstoff durchgefOhrt wird. 

10. Verfahren nach Anspruch 9, worin die Hydrierung in Anwesenhert eines Palladiumkatalysators 
55 durchgefOhrt wird. 

11. Verfahren nach Anspruch 8, worin die Reduktion mit Zlnk und Salzsdure durchgefOhrt wird. 

12. Verfahren nach einem der AnsprOche 1 bis 7, dadurch gekennzeichnet dass es zur Herstellung von 
Verbindungen der Formel (I) venvendet wird, in der R 2-Chlorphenyl, R' CHj, R* CaHs. Y — (CHa)*^ und R* H 
Oder CKI3 sind. 

50 13. Verfahren nach einem der Anspruche 8 bis 1 1, dadurch gekennzeichnet dass es zur Herstellung von 
Verbindung der Formel (I) verwendet wird, in der R 2-Chlorphenyl, R' CH3, R* CaHj, Y — (CHa)a und R^ H 
sind. 

14. Verfahren zur Herstellung von pharmazeutischen Prdparaten, welches darin besteht dass man eine 
Verbindung der Formel (I) gemiss Definition in Anspruch 1 oder ein pharmazeutisch venvendbares SSure- 
55 addrtionssalz davon durch ein Verfahren gemass einem der vorhergehenden Anspruche herstellt gefolgt 



26 



0 089 167 



vom Mischen des so hergestellten Produktes mit einem pharmazeutisch verwendbaren VerdOnnungsmrttel 
Oder Tragermaterial. 

15. Verfahren zur Hersteltung aines pharmazautischen Praparates, welches darin besteht, dass man 
eine Verbindung der Formal (I) gemass Definition in Anspruch 1 Oder ein pharmazeutisch verwendbares 
5 Saureadditionssalz davon mit einem pharmazeutisch verwendbaren VerdOnnungsmittel Oder Triger- 
material vermischt 

Revendications pour les Etats contractants: BE CH DE FR GB IT U LU NL S£ 
10 1» Dihydropyridine de formule: 

H ' R 



55 



60 



« 0 U (X) 



CHJ^ ^ H ^ CH -O-Y-NHR" 
H ^ 

ou un sel d'addition d'acide pharmacautiquement acceptable correspondant 
20 formuie dans laquelle 

Y repr^sente — (CHj)*— , — (CHa),— , — CHjCHlCHj)— ou -CHaCCCHa)^— ; 

R est choisi entre (a) un groupe phSnyle 6ventuellement substltu6 par un ou deux substituants choisis 
chacun entre des substituants nitro, halog^no, alkyle en Ct k C4, alkoxy en C| d C4# hydroxy* trifluoro- 
m6thyle et cyano, (b) un groupe 1- ou 2Hfiaphtyle et (c) un groupe benzofiirannyie; benzothi^nyle; pyridyle 
25 dventuellement monosubstitud par un radical mdthyle ou cyano; qulnolyle; benzoxazolyle; benzo- 
thiazolyle; furyle; pyrimidinyie; thiazolyle; 2«1,3-benzoxadiazole-4-yle; 2,1^benzothiadiazole-4-yle; ou 
thi^nyfe dventuellement monosubstituS par un radical halog6no ou allcyle en Ct d C4; 

R^ et R' reprdsentent chacun, indSpendamment un groupe allcyle en Ci § C4 ou 2-m6thoxy6thyle; et 
est i'hydrog^ne, un groupe alkyle en Ct d C4, 2-(alkoxy en Ct d C4)dthyle, cyclopropylm§thyie, 
30 benzyle ou — (CHalmCOR^ ou m a la valeur 1, 2 ou 3 et est un groupe hydroxy, alkoxy en Ci h C4 ou 
— NR^R^ R' et R^ representant chacun, ind^pendamment I'hydrogene ou un groupe alkyle en C, d C4. 

2. Compose sutvant la revendication 1, dans lequel R est un groupe phSnyle, 2-chlorophenyle, 2-fluoro- 
phdnyle, 2-methoxyphenyle, 3-chlorophenyle, 2<chioro-34iydroxyph§nyie, 2-chloro-6-fluoroph6nyle ou 
2,3-dichloroph6nyle. 

J5 3. Compost sulvant Tune ou I'autra des revendications prdcddentes, dans lequel Y est un groupe 
— (CHj),— ou — CHaCHCCHj)— . 

4. Compost suivant Tune quelconque des revendications pr6c6dente8, dans lequel R^ represente H, un 
groupe CH3, benzyle, 2-m6thoxyithyle, — CHjCOOCHa, — CH2COOC2H5/ — CHaCONHj, — CH2CONHCH3 ou 
— CH2COOH. 

40 5. Compose suvvant la revendication 4, dans lequel R^ repr^ente H ou un groupe CHg. 

6. Compost suivant la revendication 1, dans lequel R est un groupe 2-^hiorophenyle, R^ est un groupe 
CHa, R' est un groupe CtH^, Y est un groupe ^CHa)^ et R^ represente H ou CH,. 

7. Compost sutvant Tune quelconque des revendications pr^dentes, qui est sous la fomne d'un sel 
d'acide maldique« 

45 8. Composition pharmaceutique comprenant un compost de formule (I) ou un sel cTadditlon d'acide 
phanmaceutiquement acceptable de ce compost en association avec un diluant ou support acceptable du 
point de vue pharmaceutique. 

9. Compost de formule (I) ou un sel d'addition d'acide pharmacautiquement acceptable de ce compost 
suivant Tune quelconque des revendications 1 a 7, destin6 k 6tre utillsi dans le traitement d'une maladie 

50 cardiaque Ischdrhique en partlcuiier de Tanglne, ou de {'hypertension* chez un etre humain. 

Revendications pour rEtat contractant: AT 

1* Procddd de preparation d'une 1 Adihydropyrldlne de formule: 

H 



R^0OCp><f^ COOR^ 

CHJ^^ M CH-S>-Y-NHR^ 
H ' 

OU d'un sel d'addition d'acide pharmaceuttquement acceptable de ce compost, 
formula dans laquelle 
65 Y repr&ente — (CHa)r-, — {CHa)j— , -CHaCH(CH,)— 00 -€HaC(CHa)^; 
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R est choisf entre (a) un groups phdnyle ^entuellement substitud par un ou deux substituants cholsis 
Qhacun entre des substituantes nitro, halogdno, allele en C, h C4, alkoxy en C, ^ C4, hydroxy, trifluoro- 
m6thyle et cyano, {b) un groupe 1- ou 2-naphtyte et (c) un groupe benzofurannyle; benzotht6nyle; pyndyle 
§ventuellement monosubstltud par un radical mdthyle ou cyano; quinolyle; benzoxazolyle; benzo- 
5 thiazolyle; furyle; pyrlmidinyle; thiazolyle; 2,1>b©nzoxadiazole-4-yle; 2,1>benzothladiazole-4-yle; ou 
thidnyle 6ventuellement monosubstitue par un radrcal halogdno ou alkyle en C, d C4; 

et R^ reprdsentent chacun, ind^pendamment un groupe alkyle en C| h C4 ou 2^6thoxy6thyle; et 
R* est I'hydrogdne, un groupe alkyle en k C4, 2-(alkoxy en C, i CJdthyle, cyclopropylm6thyle, 
benzyle ou — {CHaLCOR^ ou m a la valeur 1, 2 ou 3 et R* est un groupe hydroxy, alkoxy en Ci ^ C4 ou 
10 — NRW, R* et R® repr^sentant chacun, tnddpendamment I'hydrog^ne ou un groupe alkyle en d C4# 
caract6rise par rdlimination du groupe protigeant la fonctlon amino d'une 1 Adihydropyridine d fonction 
amino prot6g6e de formula: 




dans laquelle R, H\ R' et Y sont tels que d^flnls dnlessus et X repr^nte, selon le cas* on groupe amino 
primaire ou secondaire prot§g§, le groupe amino secondaire ayant la formula — NHR* dans laquelle R^ est 
tel que ddfini pour la formule <!)# except^ I'hydrogdne, ledit proc6d6 dtant sulvi, le cas 6ch6ant, d'une ou 
25 plusleurs des Stapes suivantes: 

(a) transformation d'un compost de formule (I) dans laquelle R' repr^nte H en un compos6 de 
formule (I) dans laquelle R' repr^sente— (CH^j^COOfalkyle en C, d C4) o£^ m a la valeur 1, 2 ou 3 par reaction 
avec un compose de formule HaMCHjLCOOtalkyle en C, d C4) oQ "Hal" est CI ou Br; 

(b) transformation d'un compost de formule (I) dans laquelle R^ repr^sente un groupe 
30 — (CH2)„C00(alkYle en h C4) dans lequel m a la valeur 1, 2 ou 3, en un compost de formule (I) dans 

laquelle R' est un groupe — {CH2)mC00H ou --^CH2)„C0NR*R^ m, R" et R® ayant les definitions donnees 
pour la formule (I), respectivement par hydrolyse ou par reaction avec une amine de formule R^R^NH; et 

(c) transformation d'un compost de formule (I) en un sel d'addition d'adde phamiaceutiquement 
acceptable par r6actton avec un acide non toxique. , 

as 2. Proc6d6 suh^ant la revendication 1, dans lequei X est un groupe — NR^ (benzyle) dans lequel R^ a la 
definition donnte pour la formule (I), un groupe de formule --NR'iCOOCHsCa,} dans laquelle est un 
radical alkyle en C| & C4< ou un groupe de formule: 



40 0 




3. Procede suivant la revendication 2, dans lequel X est un groupe^R^benzyle), ledit groupe benzyle 
dtant 6limind par traitement du compost (lA) avec Thydrogdne. 

4. Proc6dd suivant la revendication 3, qui est mis en oeuvre en presence d'un catalyseur d base de 
so palladium dans des conditions acides. 

5. Proc6d§ suivant la revendication 2, dans lequel X est un groupe — NR^CCOOCHaCa,) et ledit groupe 
— COOCHaCD, est dlimin^ par traitement du compost (lA) avec du zinc dans I'adde formique ou acStique. 

& Proc6d6 suivant la revendication 1, dans lequel X est un groupe de fbnmule: 
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le groupe phtaloyle etant elimin4 par traitement du compost (lA) avec (a) une amine primaire, (b) I'hydrate 
d'hydrazine ou (c) un hydroxyde de m^al alcalin, puis avec Tacide chlorhydrique ou sulfurique. 

7. Proc6d6 suivant la revendication 6, dans lequel I'amine primaire est la mdthyleamine et I'hydroxyde 
65 de mdtal alcalin est I'hydroxyde de potassium. 
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a Procedd do preparation d'une 1,4-dihydropyrfdind de formula: 



H R 
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to 

ou d'un sel d'addition d'adde pharmaceutiquement acceptable de ce compost, 
formule dans laquelle 

Y est un groupe HCH^),— , ^CH,)^, — CHaCH(CH,>— ou —CHaCCCHalr-; 

R a la definition donn6e dans la revendicatlon 1; 
75 at R^ repr^sentent chacun, independamment, un groupe alkyle en Ci ^ C4 ou ie groupe 2-m§thoxy- 

ethyle; et 

reprdsante H ou un groupe — (CHaUCOR^ dans lequet /i? a la valeur 1, 2 ou 3 et 
R* est un groupe hydroxy, alkoxy en Ci C4 ou — NR'R^ oO R" et R^ repr6sentent chacun, 
independamment, Thydrogdne ou un groupe alkyle en C| d C4, caract6ris6 par la reduction d'un compost 
20 azido de formule: 
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dans laquelle R, R\ et Y sont tels que definls pour la formule (I) de manidre h produire un compost de 
30 formule (I) dans laquelle R' represente ledit proc^dS etant suivl, Ie cas dchdant, d'une ou plusieurs des 
operations suivantes: 

<a) transformation d'un compose de formule (I) dans laquelle R^ represente H en un compose de 
formule (1) dans laquelle R* represente un groupe ^CH2)n,COO( alkyle en S C4) oCi m s la valeur 1, 2 ou 3, 
par reaction avec un compose de fonnule HaHCHalmCOOCalkyle en Ct e C4) oO "Hal" represente Q ou Br, 
35 (b) transformation d'un compose de formule (1) dans laquelle est un groupe — (CH2)mC00(dlkyie en 
Ci k C4) dans laquelle m a la valeur 1, 2 ou 3 en un compose de formule (I) dans laquelle R^ est un groupe 
-HCHa)«COOH ou — (CHaj^CONR'R', m, R* et R* etant tels que definis pour la formule {\), respectlvement 
par hydrolyse ou par reaction avec une amine de formule R"R*NH; et 

(c) transformation d'un compose de formule (I) en un sel d'additfon d'aclde pharmaceutiquement 
40 acceptable par reaction avec un acide non toxique* 

9. Procede suivant fa revendicatlon 8, dans laquel la reduction est effectuee avec de I'hydrogene. 

10. Precede suivant la revendicatlon 9, dans lequel I'hydrogenatlon est condulte en presence d'un 
catalyseur au palladium. 

11. Procede suivant la revendlcation 8, dans lequel la reduction est effectuee avec du zinc et de Tacide 
45 chlorhydrique. 

12. Procede suivant Tune quelconque des revendications 1 d 7, caracterise en ce qu'il est utilise pour 
preparer des composes de formule (I) dans laquelle R est )e groupe 2-chlorophenyle, R^ est Ie groupe CH3, 
R* est Ie groupe CaHs. Y est le groupe — (CH2)r- et R' represente H ou CH,, 

13. Procede suivant I'une quelconque des revendications 8 511, caracterise en ce qu'll est utilise pour 
so preparer des composes de formule (1) dans laquelle R est le groupe 2-chiorophenyte, R^ est le groupe CH^ 

R* est le groupe tjr\^ Y est le groupe — (CHj)^— et R' represente H. 

14. Precede de preparation d'une composition pharmaceutique, qui consists d preparer un compose 
de formule (I) tet que defini dans la revendicatlon 1 ou un sel d'addition d'acide pharmaceutiquement 
acceptable de ce compose par un procede suivant Tune quelconque des revendications precedentes, suivi 

5S du melange du prodult ainsi form6 avec un diluent ou support pharmaceutiquement acceptable. 

16. Procede de preparation d'une composition pharmaceutique, qui consists e^meianger un compose 
de formule (I) tel que defini dans la revendicatlon 1 ou un sel d'addition d'acide pharmaceutiquement 
acceptable de ce compose avec un diluent ou support acceptable du point de vue pharmaceutique. 
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